The discovery of a new potential anticancer drug: a case history.
DNA minor groove binders (MGB) represent a class of anticancer agents whose DNA sequence specificity was hypothesized to lead to high selectivity of action. Tallimustine (TAM), a benzoyl nitrogen mustard derivative of distamycin A (DST), showed excellent antitumor activity in preclinical tests, but also a severe myelotoxicity. Novel nitrogen mustard, nitrogen half-mustard and sulfur mustard derivatives of DST showing excellent activity were recently identified and SAR reported. In particular nitrogen half-mustard and sulfur mustard derivatives, as one-arm alkylating agents, represent interesting structural novelties. A further new class of cytotoxic anticancer agents is that of alpha-halogenoacrylamido derivatives of DST-like oligopeptides, which show an activity profile substantially improved in comparison to TAM. In particular brostallicin (PNU-166196), alpha-bromo-acrylamido tetra-pyrrole derivative ending with a guanidino moiety, showed high cytotoxic potency and myelotoxicity dramatically reduced in comparison to TAM and other MGB. Brostallicin binds to the minor groove but appears unreactive in classical in vitro DNA alkylation assays. About the apparent lack of DNA alkylation we speculated that an intracellular nucleophile, e.g. glutathione (GSH), could activate the reactivity of the compound leading to alkylation of DNA in vivo. Evidence of both covalent interaction of brostallicin with plasmidic DNA in the presence of GSH and of enhanced cytotoxicity in cancer cells characterized by high levels of GSH were obtained. Brostallicin was selected for clinical development and is now undergoing Phase II studies.